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Abstract of WO 0244875 (A2) 

It is sometimes desirable to protect a design used in 
a PLD from being copied. If the design is stored in a 
diferent device from the PLD and read into the PLD 
through a bitstream, the design may be encrypted 
as it is read into the PLD and decrypted within the 
PLD before being loaded into configuration memory 
cells for configuring the PLD. According to the 
invention, in such a device, a method is provided to 
prevent the design from being read back from the 
PLD in its decrypted state if it had been encrypted 
when loaded into the PLD. 
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tt *1 fcf , 7 3/ h^^^O 0 lfcfttt57-K*^Hfy Ht 000000000 

0 0 K I£ £ £ , 7 * - ^ y ^N/001O^^|:»7^-vy b#472<b^yif 

[0 0 2 9 ] 

£9 2 d tt * y- y >; 7 <D \? y b 7 b V - J* o V^ T <D ^ y ¥ X 0 « $ d y * 1 4 

■Kl/^ 0 0 0 0fc#t5 ( 7 * - ^ y H00 1 ) ^ y ^ tt , & go 3 2 tf y h x - * 7 - 20 
K # M m 5C * & * (CRC) l/^^^ rtCD - KSttS^t -efcSI t Sr#^t5o ( '< 
- T y 9 * <o f '< 4 7 tt l 6 t? y h m [U n ft & £ fi «r A v^ 5 fc » , ^ < o ^ to tr * h tt 0 
T ffl * <b *l 5 „ ) ^7^4«7 KW^O 0 0 ROf-?tt7l/-A7 Kl/^ 

# g is b ti z> * fc tt m us * 21 5 r t k ft 5 0 

[ 0 0 3 0 ] 

m 2 b \Ct£ ir m ffc * i> y ? ^ i? * $ T Y Is * ( 1 6 tf y h ) ii % a 2 d ^4^>5l|lJ:*t4 

4 (HI) f^OU^X^^loiifttSo 7l/-AIl/v?x^ ( T K U * 1 0 1 1 ) tt 
, l«7*-*fcD-Ft5:ii:457i/-AO*S4r1»«t5, (7^ASJfcl^| 30 
©*SttPLDWt>fX|c{S!#t6o ii fit > J:9*tV^PLD»4J;0*l^J*fcttJ:9* 
^7U-AJ:tt^o P LDrtlcS4Siig*KlUf-^ 7- K*7U-Artl:|<ft 
fc9l^s ^ b * b !i - ^rtt7 u^AS&ft^L ^^^?rt"C7 i/-Aft*SBt6it5 : 
fciaS, A ft o f" X CO P L D \Z o ^ T ft «t o v> y 9 ft |S) - tft5:i#t*5 

o ) 

[0 0 3 1] 

y — b* y ? <D 1t #> lz & s m ttl ^ > K * ^ = - K 7 - )V K it fa ti s 7 i/- 

h 2 S-ffl^fc) y-K^V-MS^Kc »SS*lfcft©7-KB, 7l^-A7F^^^v? 

^^rtt?»«*4ifcr Ki/^4»?>»* ot«*^ ^tji i 2 e y - k /< y ^ s n , $? r 40 

?tx#-h2 lifeft J TAG*- h20^i/7 hSft* (y-K'<y*f-*'tt:. 
[ 0 0 3 2 ] 

tf y b 7s b ]) -J*^y ? £ 1* ^ y tfn (H12b*5j:U ? E12c) t!7-"K*^Ml»S 
StiSfci^y^^ty hift, :jifif-J 7«K*p - K5ii5wi:ffotA?y h 

y v >i~ z>o % < <d m f& ^ i> y 9 \s *j * # t y v -eu v - k $ v > b i* i v h z> 9 i>fr 

0 0 1 I <Dmf£* i? y ? T K V 7 Sr y b 7 b !) - A^y^^tt^S^, 7 - K * V V 

7i/-Af-^A*U^^^ (7F^00 1 0) SrfflDTfllric^^y 1 2^^ 50 



(8) JP 2004-515180 A 2004.5.20 



d - KJJltf-?. t1ttt7U~J»T-*tii?)Ui?x? (7KM001 1) & il C T 
!) - K 7 ^ h S ft fc ?* - * tt R tr ?* - * i: tfft S » ^ftli^Of-^^F PGAiCgft 
W-frSSSStfS, *fcttKfh©«ttl4:*i-*»e>t?*)5. to © 8* * f f - * l*« «P r - * 
t? & -5 si* , ft li £ ft ib 7 - * (C J; o T , P^s'^<D»^*fcttU-K^y^ , t , {C«¥fifeo 

[ 0 0 3 3 ] 

-ffy K dcD^BJJCOgjgA) . 95 1 24 $ V 7 * A> - T W , f- X • B5?'^ 
•K^^T* (Logic Drive. San Jose, C A) , 2 1 0 0 K i 5 , 2 
0 0 0 ¥l 01 9BflffO f^-f ^Mil^-f F (V i r t e x Configur 10 
a t' i on Guide)] Kffi|Jflt^5, 
J 0 0 3 4 ] 

aiU^yy (Erickson) \Z 5 , 321, 7 0 4 f^gfi, 

3tt#fiitt^-f?^^ll^^'i' K©3 9Iil»f>4 0l^#i) & fir ft # j& £ ft T 

5 » # © 7 u-AgiM^-^eo 7 - K # >7 V h i^ft^'^fy h£S£ttiL> 
iCfcritf-^fcp- Ki-^t^SrlBjei-aT KU-*ift#£!SttJL > 

ASriRiL^ 7Ki^^i:*Siifci*>t!) 1 2 ©«|::ii&7 k-A* o - #* 
f£v \S ~y t 1 4fi$^)(C#^>*!J 1 2^fe^g15<D^f/r--^ ; P^7 !f -^*5<t^7y y 7° 7 
n y 7° V ~ Y y ? Z Umt % * f-f ^y3-#l/-ffy K*»f>A?5IS8 20 

t£ — 7- y ? * ? PGAUtt, J TAG*- h 2 0 *fclii^7^t^#- K2 1 t: ig C 
Til - K y * # fT * fc> ft # 5 . 
( 0 0 3 5 ] 

PGAO^S^^^FPGAWSlJwai^^ffif^-f-S^tTS^WFPGAlfijt^O^-CW^ 
e>*«Wf«tt, *-^CJ:5ti4S »* 5, 7 0 5, 9 3 8*KHB*SftTV**. *~*r 
5'^^097-^T^ft(-ii(©FPGA7-^f7f-C(COVit^^f,) , i5flili 1 
V/ (Young) |C±5*l«FrFi5, 9 14, 6 1 6 * tfCV^. :©» 

Tl^f>Ji5eyMH)-A07*-vs/ Hi> f U • -f y 3-*i//f f y K 30 

„ 95124 * y 7 * =• T « , * V • / -t? , Di?y^ K?^, 2 1 0 0*>P.Aff 
<gT?*5, 2000^1 0^40 fijff CD r^-f y nFPGA'>!)-X|jjit!j;t)i!)- 

K/4y^r (Virtex FPGA Series Configuration and 
Readback) J fcS$ftfetliS7-hXAPP13 8(Cgl§fttV>o. 

[ 0 0 3 6 ] 

03 fi, :o«flO-3Hl«l:«5FPGA (PLDOlf) ©7"b y ^msr^t, ^< 
o^^cos»(*Elifc*l-fccoi|S]i:-e&t), ifte>icttiBlt#flB#*Sr{+U, He R W 

fi ft ft *> ft V> . ZtHcM it 0 3 it , ttSSilfet»*Di?y?a-S' h 2 9, «^§§2 4 
*5£tf&>*y23£-&tj <( B 3 , i^!)2 3*S]TAG77lr^#-h2 0*'e/< 40 
z2BKioTP-Ki*l8 * It W HffiflJ Cicttt, i^*!) 2 3IE f*8'J CO * 

- r- £ il D T n - K $ ft 5 „ /^2 5(i, r - * , 7K^, *3j;tf§g^§#E!jf££tTft 
?fc*!>CDflii]tS|Hf J TAG* — h 2 oa>f>co«^-gic07 , o^7 5 V^Sr^fUK-r 

-5. - §1 Jfi W T- li , /<^2 6^M#- b*»lb«>«ic07 , n^7 5V^S:«I^^-r5. J3'J © 
*i«Tli/^2 6lt4<Sh5. * 6 tC gij <D H ig M X- 14 . /^26tifc!l > ->< ^ 2 5 it 
ft < $ ft 3 „ ££T*&fclA9J1-$0lj*0i|T?tt, /U2 6ttSitttffit5f-!i'?:i^ 
*J 2 34»b*ljBj?y^ 2 9Kfiil«. - HE US « T? tt , * 2 7 fi »# -fHfc; $ ft fflf j£ ^ 

2 9 a>e>«*« 2 4cgt, «**ftfc«j*5 , --*«r«j«ns?s'* 2 
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© & !+ £ & 6 r tttt*4V\ 
[0 0 3 7 ] 
ffi £ tt K «F * it £ ft t' y V A V V - A 

i © « W © »J © m \c m o t , If? h!)-AI420©it» ( f * *> «f ^ <b £ ft '<# 5 
*fctt3ftfcfcV*A-if©tttt*S* + *7 , -*tt#i:, y h y -A©d- H&ffl 
Wi"S«»»^fc«r*t? ( fc £ A. il ^ "f $ f y M HJ-AjJ^iic- K^J^t P 
LDrtCJUT P-Kttf£©{t*tt*W^5fc«>»iSIS]5i:ftttaE (CRC) 

a - K i , Pt^-^Dj/^a^ (CBC) © It © CO x 9 - 9 He. t % mm? 5 ft , :o»ltt 

s $ftfcx- * * s ft#5 r^s^^j srK±-r 10 

5 ) , ro*Wojf*UV^SIJ6«iCCHt, 7*-*W^I4i«#{b*ft»5^» *J • » ft « Kf * 
ft&tittv^ r. ftjci o -c iiAP ©Sottas t> it b $ ft 5 a» , *fti4P L Dtt»*#fi if y 
h x h y-Aroft1J^I7-^-^^Srift^lE3ili•t5^®^ s fc , ). t>L::<0Jt«WJ:<*iie>ft 
fc $ ftfttfv **#tt::<0flf««r*RL % :o*««:fl!v^if*/ F^h 

M # £ Pt # <b £ ft ft ^ * * K L T < :ilUot, PLDlciSifffiroftffl^j:^ 

[ 0 0 3 8 J 

«fi£r- * # p - K $ ft 5T KU*©JRJMS**#fc£oTRW-©£tffc#ffli:fc0»a 
*J £ ffl ft 5 »J © 31 JS #J T" tt: . mfa?- 9 <T>7 Ku-^fctfeBf^fbSftS**, * fig tf 20 
-> h X h y — A (C fc S © $ij $1 f| Pf ^ {b $ ft ft £ $ T* fo 5 0 
[ 0 0 3 9 ] 

t* y h X h U - A 7 * - v 5/ h 

14 a~4 dli, 112 a ~ 2 d K ^ 1" & ft ffi © ^ p D o © « p ^ y * 1 4<OU^^9i6X 
tf y h * h V -M.7 y hitfc«L;fc»£©» m&a*Sy 9 2 9©U^X*:fcJ;U< 

lfyh^hy-A7*-^yHC*Jlt*»V^Srfll*1-*. 0 4 a fc ^ 1" £ 5 K , M 

V^-o^^f^J^^— ^ 17 — K ft , Bf^-{b$ftfcfl|fiii7 ? -^JjS^*2>HU(-W^X^rt^P- 
K $ ft 5 . I4att, 3o©--.yy!7-K, 1" * *> ^ y 9" A , ^ 5/ ^ B <t O 5 ^ -> ^ C 
fcl £ * 3 o © Pf #fb $ ft ft V* ffl «P 7*- 9 V - K , 1" ft ft *> 7-* - ? A , f - 9 B is X V? - 30 

^ca«tt<«srs%-*- 0 ( §n k ©«/&-?»* , 3 o& jtrnzmm?''- 9 7 - k a* * a. e> ft 4 

) ft K ^ y ^ D »* , **<fcSftfc*jiR7*-*tf«<-e*>%$::fc«:WJ&L, £ ffc 
© 7 - K . t>tl2*,B|^ft$ixfc»^f-? -CfcSf-^ 1 D, x - * 2D, f-?3D 

ft ^ as < „ 04 afii;)Ht!7-KCK^oH 1 : ©f-^ intfft Sftt^s : i i 
5* S1 1- 5 . 
[0 0 4 0 ] 

E4 bJo t tt>*H4 c i^Tn-fi 9 k: , »4«)*'53-Ki!|aShTV>5. 8b ft ft L K o n 
tffllOO, «^-©ftV^iE^i:tt-Ol''-C©Ol*3±t/lOlCii^$^fcJ0ffcftltl 1 (4 

© 1C ^ <T> a - K * ft tt if © * * ffl ^ <5 f* ® S t? (4 ft < , SfctftSr^^a-K-C^itg 40 
1-5 r i -T e>mg-?fift v*. «®ft©(±, «^©Pf *<b*s J: t/tt**JW $ft^»o^$n« 
r©fc*i*H-#^5-©iS^te!&^ij^T-#5r.i:©^.-cfc^ <> 04 d©^ft^Jt*f4 2o©^ 

fcft«fiKa-^S'^U'v t X^^5ii^D$ftT^5o TF^l lOOtiitfl lOlftt, Pt 
*^oy?*i (CBC) 0^9 -9 m. ** £ tfm « It * « 0 fc » © T K l' * * « » 1- 3 
fcft©u-^x^*s^§^5, 

[0 0 4 1 ] 

A © Pf * jb 

-©^^©»J©^S(cS£5t> PLDfcfcfc's/ hxhy-A©PS-^{b$ftfcr-^a^tJ<t 
0 { PS#<bSftTV^ftt>-5 !f -^S|5^©P5*SrSAft3it^-Ct3. t'y h V - A © $ij 
SHlffl5^«, If y M h y -J*(D? ! -9$lfttfm »ft*ilTV^«>if 5 tfy 50 
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p L D *mf&-t Z>o T-?&fttfm%{k£tiX^*Vtitf. r *i it if HI $ * fe 
PLD***t«t»lce»i8^bn5. 
[ 0 0 4 2 ] 

Ify h * hy-A£»f#te L ft v^ias#*L^ K © f '< y 7 <F C ffl ^ 

<£5t«MT-ii, y - k/< y * + s w k tf&'#-?hZo «riJ±©raH«> 

& Wr it » ( K B£ *Hfc # J« i 1 9 £ H U T ^5 *> if 5 a» & IS 1+ # & $1 L <£ 5 tt5 
» * ) * * it © x 7 1 y :/ *t * fc* fir ft t> ti X ^ ft * # j; 19 * & i * 5 , £ fc , $c A © & fr 
#j4*PLD©«fttt#-C£S**l-5'*t=« - K * * ^ T H *Q s PLD©ftftofc»##ft 

fto fc i * fc«* $ Jis tf y \- * h y - ^ouftir^x t^rwu: ur , 10 

[ 0 0 4 3 ] 

15 a *5 £ El 5 btt, rCD^WW-Hife^|r*3ft'5Bt#fk$tUT^ft^tfs' h ^ h U ~ 
AirBt^flS&tbfcfcfy h!l-AtOi|V^«*t5t*C> * f If # ft $ fl X V* ft ^ 

, ft fc * 3 ft fc , Wli»W-«ra*>-*-«*OK'yb^hy~A»^«r*-t". Jl W ® tf y 
h*hy-i>«ril2©*rfcO:i3j:o<i £©^**hfi£*ft^,, ^KfeS^^h 

tt * fe 5 tf y h©&*£!&Wt'5)t©KAft;fe'b©''efe-5<, CL ft & If y h * h y - A SB 
# El 4 b ~ 4 d-C^J^Lfc3-v> K «r /B ^ 5 . El 5 a © Ift ^ {t £ .ft T <^ ft V w< — i> a > 
t , El 5 b © «HHb * ft fc /< - 5? a V fc ©J|v^«rSlPi-Sfc«>» ffliSSBff^A^T'^-fo 
[0044] 20 
E) 5 a & # S§ L T , 5 - 7 - K (t^t 1 i: L t«|« - S© Of f ) & H V 

I t 0 bOWfe®'** -*S*1itZ>mMV - K (sync word) © « , ft © 7 - K 
li^-<7°001©i)©t?fo?), io©^--^3 — K^r^b, 00000000000 1 00 
00O7Kl/^i, 0OO0O0OOO0 lO^-KilJi'FtlttS. Lfc^oXd 
© 7 - Ktta-v-v K W ^ jS t L- , 1 O © 7 - KiJ! r r 1 1 ii * tl 5 

T?J>i5:iS'«»tt5, B5 attttTy h ^ h !J - AOiCfti'f't £ © 9 - K 

$ 4 "f (Type) I X'h V , lo©7-K (word) » CMD --©Sii 5 i 

t ifl * $ ft 5 . « < 7 - K 1 1 lfi^vy Fu^^^CMDIcgii^S^jT-^T-ji)!! 
, CRC JCIstfcSt) t !) ± ? h-t&. (Sil^SHSW^PLDIi, tfy 

b * h y - A # n - K £ ft £ © K # <^ tf y h * M - Ai> P> C R Cffi^SUit 5 fcif)®, 30 
3il)^yy(CJ;5*ffl^rF^5, 5 9 8, 4 2 4 ^ IB « © © ft if 0 K f* S ft ^ ® JS 
8* o If y h © n - K * 31 @ £ b * s ft ^ If y h * hy-A®BE©^jra*»C> & g? 
■t -5 = ) ft £ , ««y^y - KCiot, 7t--?s/ HJJfW!)?^7*lffc!)s 7 ■ k - A 
gl/^^^FLRCl 7 - Kttiitf<*w tt#«t*iia«»)6*il6. «t < 9* - ^ 
7- Kl 1 0 0 l(i7W-A* (2 5 7-F) S: # ^ f -5 . PJ tRfc , V'' < O © it flP © o 
yy*fcJ:O t x-^!7-F*5i^<^ x ;;i;ii7i/-i.7 KU*t'v 7 ;*y-FAR!c#&t?'-< 
|y-K*#St5^?^#$*ii6. r©^^, «<T-^-nir-»!7FM 

i/^^?FDR I»Cr-^*»jitffc©©3^yF*sjl55^\ *^ft«?©x-^^ s *ji*ti 
SCirlCft^fc*. 7-KA^HiO0OO0O0 0OOOi tt#tfcn, * -< 7 2 40 

ffl^y^iaot, 1 05307 — K*S fori w^^^tcffastt^^ir^WjesH* 
. wnfiPLDWW^Sr^ljgr-flg^W^W-x-^T'fcSo IfciiSotlfyMM-A 
rtroftroi 05 3 0 7- KiiStff-*' -cfcs, ft^i^, f-^ asek p - KStvfcr 
i: * J* *» 1- S fc * It » i*7-!?OtlJltfc5f^-f7^|HilfcCRCl!)SD- K * 

[0 0 4 5 ] 

15blt@5a t « iH + 5 * . f-^^i^tt^t^T/T^tltWSt 

, 0 5 b tttf-^l*8|f (t* ilJPOavy K^rl^tl0ffl«l7 KU^Sr^i> 2o 

© 7 - K ( 6 4 tf y h ) SrCBC (ft ^fc^o y ^ili) L-i> ft , * ^ 50 
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7'l(O^S'/t);i'<3-t f l 1 * H * , f-?i 5 7l/-Ar-^A^l'v ! ^ii'FDR III 

K 1 1 tr W L , 1 0 5 3 0 V- K#«#$ft? J -*.A:ftl--'> ? **FDR I # 2> * ft * "4 

1 0 5 3 OB©»lf ft* tvfef-^ 7 - K3J5ft< 0 & 
. ( «f * £ ft fc ) f-?^iEL< o - K^tlfc: t?rlli8t5tJ!)©CRC? - 
tt < . • * K , i6»l©3^>'K33J:Vf , -^**afeft. ■T'<T*S]EUrtfttitPLD*ttftt 

• - K It ■ < . 
[0 0 4 6 ] 

Bert, -*is«-ett«»a*^if to<t 5 Ki*sn**>t:*t. laew, Mb^*^ 

29i, |fg24rti:A5/<X 2 7, 2 8fcSrl**IK:*r. 2 7tt»T« 

if. 

• #f f£ o v> y ? 29F*3<7)Uv ; ^^7K^^l 1 0 1 (124(1) i>5>lifc<l5 3 f y h CO UJ 
latin'M "In i t_key_addr" , 

• 6 4lfy KO, ®.m%Mz-b}xitm%-y a -y ? mmm. " m o d C B C " „ C <fl <t I* , tS 
^o-^s'^29rtWU-v ; ^^TKU7.1100 (14 d) 4>5»U6ft5 6 4 t y 1« C B C 

h & , l/'^HOO 1 t#SStl5 2 2.ty h 7 U- — A 7 K 

i/^fitit#^5rtit«to-c' i bfce>^ft5o 

• lfyhXhy-Aa»e>Jfte>ftS, flUt-ftSftfcf-^SrP-K-tSfctfxae^ "En 
crypted data"* 

• «^S§ 2 4#£)&1-5«^$ftfcT-*£Mn^y* 2 9CItfci()©6 4i "De 
crypted data"* 

• "Encrypted.dHa'SiKfc!!, «*S 2 4 4S«tttt»5: 
t#T?#5ii:«:a*»24K#rf5flS--)9- "Enc_da t a_rdy" ffl CD 

•64K , s/H7-KC#t5It^^7LT "Decrypted_da t a " & _h t? * U 
IWiTfeS: t^i^nify^ 2 9 tf S ffi ■» "De c_d a t a _ r d y " ffl CD $ 
. *5 J; 0? 

t? y hKior<»Jg*ft5ia5fcllj4*fflv^feft"CV^*V^»*, *)jDs;5-#2 9i:*)8t 
«fW$*TwftK:|tv^*U'i?^^Sr , fes' h * tf 5 fc * » $ 4§- 2 4i:iD«v^n5 
Ba d_k ey_s e t US . 14 d (C^t^t^JT'H:, ftl I'i'^i' »7 K U A 0 1 1 1 
fc h V s fy F©Hlo|:SilUEft5:il:ioTBa d_k e y_s e tx? 
- # * $ ft 3 „ 
[ 0 0 4 7 1 
A* 2 8 li£tT©t©4r^tf. 

•87 F*u^ffiro3jS. #7 KL'^liftDJti/^ 2 7^f>^-t t>ix4 twtfc5*s> $r ft 
[0 0 4 8 ] 

[0 0 4 9 ] 

$ 1 1 S BE fi <75 B£ lh 

it # ft $ ft f y h * V y-AftcDjgfr ioro%*.e»ft5«*fi, nf ^ ft £ ft rt 

1^5'MM-Artf7l'-i7F^l'v'^^ (SfeT^M) ttilKilUot 

5 K -f S C i ^ <fc $ „ Kltlc<toT«7'py^RAM(0l^^lipIIIt , *>«, 0 A«;j*-h 
0>*jSttfce>»*>aH!H-T»ra-e*>'J, CD *!> M f •;/ KiWIHrSIfttftS. L # o T 
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[ 0 0 5 0 ] 

RIH?KB*Kit1-.&fc«>, D E S m&T-Ffl^ btiZtt^? v v ? 

t?« JB 3 ft 5 *JJ JW * fc # L T * H * in *. 5 . 0 7 a*$J:tfH7bli*ft*rft::©*iPifc 
^l^I§JDt?>tl5£lDE S 7 ^ }) X J>.Oft^ikUftte IV-fe^Wft* > 
tt*flH^^By^iifl36r«fett, Bf! *& & (rfttt$tf##4;i£t><7>T-;fcoT'b, * fc 7 

XORSr&oTlit-if-ffc:/ci-fc*5rji&«>5o r <D 31 Wtc ft 7y^A4$lO-Slitt7 Ki/ 

;<. If $ , i-*fc>*>w<o«i|-e«v f*-******;**!) i2tp-K*n5:ic<ii5i#l 

<7> 7 k - i>, CO 2 2fc'?/ KUXttf t6ifl5. 6 4 If y F (D 1 1 fo 5 ^ ^ - ^ C B C 

® # x. b ft , C 5 Ltf 5^*i?>iifc 6 4 H«i fc t J ix5i s , w ft tt ¥ — 9 # 
D-K*il57 Ki'^fcftfftS. rco^KSr*nx.f>iXfcCBC<ii:. ffi If $& © 1 § f 
©!7<-KT?*>«!7-Kl tOXORiH6tl6, ft t Iff ft7/V =f !J Srffl 1 # I 
©Bf#fk$ttfc!7 - KrfoSPf^fby - K 1 Sr t b b . w ft f* fc* y h * h !) - Aft ft 
j^ft-5, 0 7 a tefl-WBf 7" n y ? Jf $( £ # o It E Mf® #ft T A> =* Jl X A £ * L . d ft 
1 # 1 © tt * ffl H fc It * ft * 7- v y e n c t S: £ ^ , 2#l ©«tffl^fcfl!^f 

y7d e c 2 # , :jl|:3#IOi«rffl^fc»*ft^9 , J'7'e n c 3 # « < . IBl 

* g <r> if 3-ft * ft It V - K t? *> 5 * ft 7 - K l f: , 2#gro, ^- ft £ ft r ft ^ ? _ 

K -C *> 5 »7 - K 2 fc0>XOR***&ft, Bg^ft7'ni?*£|&jgLTIl£#ft£ftfc!7- K 2 

-r ^ x ff>m^t.f ! — 9 a*iit f-ft $ ft§ * t? x o Rmm &m&i- 5 . 20 

[ 0 0 5 1 ] 

M 7 b \z.7ft £ 5 PLDf*i2c07'n-fc;*£tfft o T > atSftft ? - KirSX i t C 
4 5 . -kiE<7>Ht^ftco|!l#CD4l& > 1S^(OliSf4li3*ffi^fcm^^7 1 y^'deCi , * 
LTSi2SrfflV^7c:9f-^ftX7 i s/^'e n c 2 , t LT» 1 Sri ^fcS t ^ f y ^ d e c 3 t 
ft 5 -C fe 5 0 . » S ft r i , «#!7-Kl*£j8r*fc*©38JHfc©-»tt»iF*ft*** 
0!Sf D7 U-A7 ^^lfl^5:iCH. tf-y b * h U — A T* ft < P L 

D # , 7l/-A7KU^l/v 5 ^?KEIStlfc7U-A7Kl^^i!i i ?), ^HSrAnX-bftfe 
CBCfiJt^U w ft «: £ it > i*f-?tiJ-Kt'<*i*^*!' 1 2 CD 7 U- - A £ 

< * ft ft V> e 
[ 0 0 5 2] 

-T -5 . fcix.tfTCcOf-i' 1 =If 7-K1 £ ft -5 „ rcD«^&ftfc#?j&7 :r -*»i.'«;*2 

[ 0 0 5 3 ] 

ffif$ a V y if 2 9 

i«B-;!/n9ii, ttftrortf*ft«rf-jK-hr*fc»«>fliJftt» a&ttsiaa&.fctf*- 

©«^!&&B&Cfc«>©1f¥ig£££tf. 13 6 K: * 1" £ 5 K , i>y ^ 2 9 ftffiM 

* 2 9 2 x HHP^y^29 1, m !$. \s i? * 9 ( F D R I > FAR, CRC, *3 J: £7- i n 40 
i tCBCiB*t5) , H*« 2 4 4;0'f V?-7a>f^l'7A'fyi/^f 2 9 4, 2 
95, 6 4 h«37ty7!l U'^^n 9 7, 2 9 8, 299 (i^7 
^t^^K- h 2 1 ico^f ^ffl) Sr-^tfo 6 4 1fyh'>7H'-^n9 9tt 
^-^Sr^jfcT^-ir**- h 2 1 rt> £ $t »K h 1 if y h 4f tf> x /8 <D m — 

* « 6 4 fcT y h CD 7 h U * 9 2 9 9rtKP-KStl, C ft (i U- v 1 * ? 2 9 9 # — *F K 

ftS*-cftftt?ft5c ft K , ff*L<tt:ftbe4i?7Ki6 4iry hSSfi'^MS 

8 ft ffi M f 7 h £ ft 5 0 li^bv/Uf / L^^f 2 9 6 btttfcJ;tJ!tiD3 2 bfy h 
!7-K«r35#-eiS»?b, 7yvf7 , l'?t 2 9 6 a BSIMMKIDS c! JlSOfcfS , — 
lsIiCo#'? f -^c03 2t*?/hSr, filf l"^7M9 2i>, Sfclirilliftit?*^^!) 50 
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9 2 9 7(0/N-Yfej:OfD-o|a5^<?>^-fti^(-^5o \£ y Y X h U - - K tf s 

» * * t , mM*i£V i m?f<l,ft^? a * ? it^rft* v/l'fyi'H 2 9 6 a*iJ;O l 2 9 6 
b^6 4 if y ME S W ^ ^ * 2 9 8^fb»fSl'v ; .** 2 9 2~.x-*£i£3;:i:£:3ljgw 
-f , r:^brti?>!7 - Y'\tmma ^ y y 2 9 1 i:4x.e>^5. V— YK^y yx-foh f£ 
» 8»nj;^291tj;P-F?:«l«t5. «Kf f -*JJ*«i*3*l'f , K:*i&**t.3'*#"C 
fcK fc ^ a - K # * L T ^ *U* . WM v V y ? 2 9 1 7 K W * & '< * G it g ^ T 
k5?^?tHRL, ^L±(C{f-§-4-@^T-=?/l'f-7'U-^f-2 9 4 # * B £ ^ * D K gj ^ 
■f-artfcSlfiwL, «< 7-Kft/^BC4i6. fc©*ny*{B* ( ^ P y # {§ tt 
m n< it T ) o „ ^^Dlrof-^liTKu^lS^Jiifcu^^^lCD-K^iiS, 04 

t5ft»« i n i tCBCI^^^^Ii64fy H'v^^^fc!), i 5 b LJfelC^ 1^ 

fc<t?l-2ocoJgi^1-?>3 2t*s/ h7-K«rSt»S. 
I 0 0 5 4 ] 

(1) i n i tCBCl'f^^KBttSnfcSOCBCti, (2) FARI/^^^lCffi 
»*tlt1i!!«7 Kk^i*»5>#e>h5, t ?>ttfc C B CttlJS-§-^ 2 4 

£ H-ffl - JS * « t» tt , FARl'^^l:fc5M7l'-A7FM#ftfflt 

5 © fiiir ^ -tf V> 3 2 f y hTfcSWfcfcrl^ i n i t C B Cfitt 6 4 if y h £ [£ ffl 1" 5 „ 
HI 6 W MM m X « , M*J!lO:ife;ftfcCBC*«:#*.*6 4 tr? 

l/^l/i?^?F AR/j^©2 2 Ify hi, U9I C B C 1/ i^^ ^ ^f>® 4 2 y h i £ £ if 

o r.^^Bj^HW-f^sSf^tt^ t oTttlS*: t -cfcs^s r <o fit « ffif j# x - 9 £ n - 20 

5 £ fc «fc o T , Bftfk^^fcf-^ (CP - h'Li 5 tt^tf, «#§g2 4 

l:i»)iii^5rao d C B CIt S-tf b5 : t 
[ 0 0 5 5 ] 

iS-S&WlSfifcT'-*?- KtaftSfcfcOt^a - Kayy K * W fP o y ^ 2 9 1 # 
SfiSt. NilMtt, ^/Vf7*l'?t 2 9 6 a^f-^^rtei 

w v> * ;? 2 9 8 a> h , Tir^T'!) W v 5 * 2 9 7^kffiC%;<XAi£5-z.Z>Z.k%?A&Z. 
•f t ffl *SP '< * H 14 s HtftJtlfcf-ii'Ol'i'^i!' 2 9 7 ©a^ [3 1 : 0] ti & V u - 
[31 : 0] *A«ra#-e«ttL» : HTt^t'** 6 4 h!7 - K#» 

<b ft $ „ 2 9 1 t4E n c_d a t a _ r d y IIt?r7t- H> ^ <D ffi 30 

#(4, 2 4 as * 2 9 7rtffl7-««ft5:^?|g;t. 

[ 0 0 5 6 ] 

t*3-S24 ft Sfcfcfc, iTK^ke yAdd r 2 8iaot#^* 

!i 23 (03) Id ^ 7L •& . £*ltt:,*>*!;23a*. :©7Kl'^l:k556e7h«t 
5 6 Ue y Hitlt C t ^ §1 ig r t. d ft fi £ fc v 8^*!) 2 3*5, ^ttOCC 
TKl-'*T?8l? f — ^KfEltSft-O^S 2o£>i||Aq Wfcfy h "Or de r" £ iS -f ^ £: £ 31 

jgd-fo i#g<73«#^ro®^-^ rfte>2o<E>tfy Hi;iiisi#in8t?fc5, * 14 
B|-ro^T-fo5ri:Sr*i-c:<b^^.5o UtJtfttthtf, ffifS2 4liB a d_k e 
y_se tf f 47t- h r©«*ttM«»S*y*2 9teJ:ft«jfcttf£©*BrSr§|jB 
;t, t, t r ft €> 2 o © e y h J: o X , M l S S © 1$ * tc \t m — <r> ® t? 5 r t ft 40 

$ ft-0>S , 2 4 14, 1tk*.\Z (is ^-Vm&iCmmo) Sjffl»DES 

T*=»*!>XA*flH*T«**firfc5. ft # «ft - Oft "C ft It ft t£ , ftlcff S2 4tti^ 
!) 2 3 K *S 5 & <0 7 Kv^t«^#t, mas4 , FflSfcl41:#roSit?foSCiSr2ow 
Or d e r tT? hiJSjrLT^S^^^^iSi^S. Hf 5 t^Dllli B a d_k e y _ 

# S§ 2 4 14 , «f SiVfc!7 - KkKmo dCBCiOXORBftSrfcft&t. 
24ttgSHT#6.tlfcI«;6 4 tfy hDe c r y p t e d_d a t a^^Ktt, D 
e c_d a t a_r d y{f-S§-&7-?r-h-f$ 0 r©fflHJ-ttMftp$?y* 2 9 1 «t flt ^ tr M 
W**Kfcft<wi:«:5lje£L. :5lt7/^7'Ht 2 9 5 i!64fyF7-KHo 50 
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<D *y-*r > 5/ ■* fr% 3 2 tf y h 7 - Kl:»9lt5 C £ Sr?l)grt. «»«^^29 1 tt 
/<^D--j||Sri:5:?ljerl- 0 $J fp p v> y ? 2 9 1 $ <b /< * G ± it 7 K U' * ft ft a 
$ ft Tt f -- * £ * E # L , ;rt:tvil7u-Au^^^CD-K$ji > 7 w - i» u 

C i' 7 F S tl 5 . 
[ 0 0 5 7 ] 

mo dCBCttttttft»fls*fc£lB£ttJB^fcft*. «f * ft $ ft fc 9* - * © ft O 6 4 
tf y h !7 - K tt . * * ft T 6 » XOR!S^©fc*5ti:Sf $Hfcf-??rffl^tai 
$ ft 5 , (FARU'S?.*;5M;:S2l8Sft « t * , -Sfc'lt7U-A7 Ki/^©IKi:ffl 
f> ft ■& « w <r> ft , 7 K u * tt 7 u — A # — ft £ - £: K $ # £ ft S ° ) 

[ 0 0 5 8 ] 

Sift # <r> $L ft 

@8tt, ffi^nv 5 ->'^2943i^«^|g24(Cj:^tt^^ftSfbif<OrJSft5r^'t-. St W K 
* -f y 7 s 7 0 K 33 T , i^PVy ^ 2 9ttlf5' h D-A^y^ira - Kl, *fr "f 
5 7 J -^«rH4 bi:*til(lB5'y? U * # K II * , r ft K tt tf y h * h 

9(il#iC0«fiS;^*lir Kl/^iSWt. tf y h * h !)--A7*--ry Mi, If ft fli tf* 
ffl^^^ftTl/^•5^i'5/i>^*•r^^='•-K5r■&A/-t l ^Srt^i»ecFftfcV^ 0 * x y 7* 7 

2ii^-^n - Kroiias^ig-efcs. itftftas/fl^&jtTr^fcttfttf , T'o-fe^nnis 
©*»^it**ftfc<>©t*6. mub^ffl^fc^Tv^tf, ^i?t^i4B8©*ic** 

ntt©t<C5, «f ft ft # * V* » ft , * 7* y 7" 7 3 t\ m&a V V f 2 9 It* tr > * 
9hXh'J—±V—V*9i'b (M 4 c % &M) $ L < R Jfc i" 5 . ^??7*74? < I 
^f-?©3 2 tfy h ( 1 7 — K ) *t*J«^*yl2©TKU'^»**ftfc7f-A^.i^ 
£> ft -5 0 *7V^^7lT^4^:i:#*SWa> * 7 1 y 7* 7 6 "C 

#7vy-tt«ft3ft, ir*5tta&© 1 v — k # > y i2icj^e>ft?>o * 

^^HTLt^Jltf, iio-7y^2 9li^ P-y7 5 '7 , fI?r?T<i;5# 1 r ft K tt 
, ftttWfcfcatJEftttfcKtilLTtfy h * h y-A0>**>0tc*>Sili:tt:tt1-4£i:fcJ: 
oTs tf y h*h!>-A©B-Mc^7^#fcofca»£$a>**JI«*-a::£#ft*fta. 
I 0 0 5 9 ] 

y/72t, tfyh*hy-A#Bfftfc£ftT^5rfcri5^£ftfttf, # <7 V * K tt 
•7 - K # 7 V h tf* n - K £ ft , '7'D-fe^W^7 1 y^'8 1T*,^rKU'^l^v ? ^^29 3 ( 
16) <b CO «J » H 7 KU^«1S(»#2 4 n - K * ft « . 
[ 0 0 6 0 ] 

^f?782t 1 Htft^fcitr-^ZOCP-F ( 6 4 tf y h ) ii«*f 2 4t 
p - K & ft 5 . ^ff7"83f, TK^**£Sftfc«#**»24fcn-K*ft5..— 
*««ajT'tt, 64^yhO»#tt»82 4CP-KJil5. i©64tfybO*tt. 5 6 
tf y h © ft £ , r ft ft ® , e=F* fSJ , ft ft x * 1t tt * - © ft -C.S> §*»Sr^i:2O<0tfy h t 
. tottcir y htt^*, tottoey Mi*«i*i4^:4fc, !) x K & ffl £ ft 
5;H, Sfctt»J©BWfcttfllSft$r*'b*>6. S'J © 31 J£ t*J tt , 6 4 tf y hftx- 
*tt. w fttfftft 0«n?fc -5 if 9 *» *r^i-#— © tf y h Sr^tf . * h 9J © £ Jg 0IJ "C 
, 6 4 tf y h ft 9 tt jfc©ftfc: o r © 7 K u * * * > ^©fcJfrft&iifcttftNiiffT? 
fflv»5ftKtt*V^. WJ <0 5* ISft" T! tt , #JDW4tTs' h*54< , ftr - * ffl 1" 5 tf y h 
B8 46*705. S »J © 3* * 0¥ tt , «t4<tfyh^M-AjiK<o(5ltfl 
^ 5 *< t d»* > i ftttS^tta* j: 19 &\,^ t n x. e> ftT *> 0 , ft-fffc b M#tt < 

fc^T?*5*»6^*>5» iftfc^L, ^<o©^«rffl^5'<#^Sr^-t-fc»ic^SrfflV^ft 
tf. r ©1*«#?8:»#K:aift5 £ i: ttfc^. 

[ 0 0 6 1] 
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Xr^84t 1 8fS2 4lifcix.HfDES7/^!IXA4ffl^t 6 4 Ify h =f '— 9 ft 
5 6 f y hftTSttS. DE S7;^U X A II 7" /I — 7^ • i/a.^-<f-¥--.v:<l:$±i!&COft 
ro2 6 5 I^f,2 7 8 ll;|EtStlT^S„ {& fc> Bf ft {fc; 7 !> X A % i * It i§S & P£ ft 
S»AESil^5:HtJ5, ftfe W T ^ ^ y X A li t 9 # < to g£ If -y hSr^gitS 
£ i # fc D f* 5 . fctitfAESttl 28 tf y M> 2 5 6 \f y hro»t^gtt«. 
1 0 0 6 2 ] 

y-S8 £yg><<nm*%^Z>'<£i!>>¥?frtfmW£tiZ < > £$ ^ ft #K ft 

ft , *fcl**-©*T*fc*a»fc*1-2'0©l?ybftiMT, ft # ft $ W ^ t 1 S t)> ,!:* ? 
A> ft fNJ »t L . t U * ? T- * if ft It & 7 K V X |± J| # £ ft , H»*2 4li^ J 2 3rtf{k 
OS^7 KU^ttttS. 10 
{ 0 0 6 3 ] 

ft ft CO gt #5 ffl V^b ft fc & s ^fy7'8 7T', U^**FAR*}J:tfini t C B C ft iffi ft 

/8 7t^***ifc«fi5*ifcf ioxoR««*e»*i6. - n M -e ft > cbci'-^^ 

Itlin - K $ ft 6 4 tr y l«7 X^SOH 2 2 f j/ MS . C •> h * hl)-J*<Oi&lto<D 
7l/-A7K^t5?KIJtl5, Bf ft It X n -fc: CO @ #3 It > 6 4 fc* y h CO Bg ft {fc; $ ft 7t tfl 

fc*3f-t5*>e.^5 2jf»*, i-^T»ftffotfyh:fe±tf»©iwiUEi-5£i:-T!*>*. c 

BC«ftl#g<07 Kl'^ti^fctSlWli, Ell£ftfc[l«rT P l/^ i It»«t87 K 
u .£ fcf y h * hJ-AiSp - KSnst, fl§ ft ,L £ ft fc ft # ^ S J; 5 ix ^ S w i T* & 

( 0 0 6 4 ] 

^T?7*88f > Z <Dm% £ fr-ftm®? - f \t'< * 2 7 (13) t»^ni?y 2 

?> ft 5 , * p y * 2 9 tt K *f S ft fc « IS E ft * * ttl L , :HliD-KO/ct 

■tftfl:fcffcft + .5J:$fcR£Sft-C^iitf, «D*ni?.^ 2 9rtrov/vf T-i/^ttt, r 

©«ft*ftfc*ij«5*-*ftitj***y i 2 co t Kw*»*sftfc*i~is*. 

( 0 0 6 5 ] 

^7y^8 ^^^S^Pjn, fcLftTLTV^ftttft.t*?'yX9 6-?#?l<'*l4 30 

® # £ ft , 7nt7tt^7y7"82^I!), ::tftC6 4 Ify h (27 - K) # ^ 7 h 
*h!>-Aa»bB-K*ftft. 
[ 0 0 6 6] 

ft ft K , Xt'/T'S 9f *>>^?#*!m,fc;HSf Jtljlli, X? y? 9 0 V % tr y h 

^ M)-ArtocRc ( &< e % ft ft a ) te # » tf * h * b v - <n n - h* nm^w-m & n 

SCRCiiJtS^tlS. «S # - ft i" ft ft , «^l±^7ltiit), FPGABI#^»4 
. * # - ft L ft It ft tf , D-KKI5-45JI41-C13?. «fi£Xn-fe*£<fc;4S<t'Bf,£ft?> 

0 

[0 0 6 7 ] 

09 it. mmitzwmt zftb\c®%&2 4 \cx v n%zft5>w;mm&**i-, Enc_ 

d a t a_r e a d yftftas&ttteSfta*-Cfttt*«ttft«S 1 IC ft £ S 0 i CO (g ft ft 

ftftftttfeTti^rtft^L, *i»r:ft«Qi~»btf» ;;r«^s§24ii 1 2 7 

1C7 I n i t_key_add tKJ:!)#SH57KM4'^28|:4x. 1 

* *J J: « * J* ft y - K '< y * L , 3bK:«J*#y"-*«>2e , yhrt»&, SAUS@«i 
£1Z!,tm--(0®V»>Z>frZ ? frZWffi-rz, L * 5 ft ft ft > ltS2 4IJB a d_ 
key_s e t ft ft ft ft] «P n y ? 2 9 1 ft 9 » I* B H 9 |:ff«H»H4 

. r K f * # i # @ i fc it pfe - r* h ft a . '«fiS2 4tt!Ris 3i;^(3> ;:ff-?# 
ftft£ft£. ikn^IMiiWIr^iQZir^o, r r -c«*»ft«* fc(4»i--c*>5 *> if 

$ # *J « £ ft « . t L^t 5 tfctVlfx Sttt^T ItfeD « «1S 4flf^2 4li'# 50 
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«*fcttt«©ii?*>5a»^5i>t«it«. t l * 5 x* * tt ft tf . s 2i4«?fife^^»©T^ 

. ttiS4tj|fS2 4(lS bi:, «f Jtvfef-^iCBCtttCX 

1 0 0 6 8 ] 

«K#**rt-e B*i- **##¥-»***f:JlfT-C**v*£ 4: "CfcO , *ft 

f4,ta«-»2 4*t«*S:tT*5SSK: (Rtt##*BILfcJ:3fc) S^^!) 2 3t?ftg$ti 

«r«v*-Ci^$ft»#a»&«tt-*-5fc»fctt» 2#B*5.fctf3#B»RHIQ2*sJ:-tfQ 3 £ 
P3H'S(J4^* 5 < * ft »i« NR J* # P LDWrtSBicfo^H^-^rttclBl^SftS^^-Cfc 
So l/i 1 U =g-*©«;»5n-KW^{rEL<7'<^#rt*ftfcCltSr5l^*5fc*^. St 
tt # , £ fc ^ £ * - Ki"5*-K©tt*Jl3»«wfte> 3oroftraSr(B15-tttWjttt?*>5 

[0 0 6 9 ] 

NSI X 9 . 52 1 9 9 8 HIDE Saftt*»t5. tttt W«« « t 

**Jlv* 6>ft 5, 
[ 0 0 7 0 ] 
!i 2 3 

01 0 al^tlHlKliao^ftSII, 1-**>*>tt»«*^-f5'^ , 2 2, M # * ^ y 9 2 
3 aftitfBl/^^* 2 3 b £r ^ 0 SI|ov?^@S2 3 a *5 J: tf» ? 2 3 b 

S3^H^^!J23£/&fo HlOa©JIHPIttt, 2 3 b B 6 6 4 

M7-K*r£tf. Si8(0:iftS6, w tu(c«^TftfeO^^ * !> *W X * ffl ^ T fc «fc ^ 0 
IS IS 08 «fc o T tt , 2 3fctt6fiSrtt5*Wc±EI5«*sE«**i, fi£ ffl ~f £ ® 

(07 K^^***5fc»Kl44 If y HSiiJil-OS, «^^^^ 2 3 bfflcomMS 
Ml^Of 2 2i»b«VSWITCHtiot*8, * !l «*tS V C C I #^ 

+ 4K * fc tt* ^»*. tlllR^^ 2 2liift^^7^|EVBATT4:VS 
WITCHJM-PPflPL, : 5 ItVSWI TCHttiOSEJrg^Sp 
[ 0 0 7 1 ] 

r G> H !fe W tt , ^^oii/^x^|j;6 4i^>^!Jt/u5rWt5o #"fc/i'tt»a'f* — 

-e* fttf-feykrt.©^- * .«>-««f* 31 jfi r to «.ii->r.* - >r.^m*w e tt 1 i*i o-t? 

/Wfc * a -C * -5 . PLDSISE (VCCI tli*45) #fc<WE«##StettttK:W 

5 L-c^i^y t'^^^t^ftitr K^^ss^wffici> ^^y-feyuo^-ftuta* 

[ 0 0 7 2 ] 

PLDftKo-Kt5fe»CPLD©JTAG#- h £ ffl £ „ 

^^y-fe^waaaiEttii^^Ki^i^^ttvcc i of f /<^^«jEU'^ync*>o, - s it #j 

f :^l/^/Hi3, 0 /V- h b 3 . 6#/H^ntfc5» J.T AG#^- hfc^ibftS 

3 Q Lfti<oT«ff«tt*«K»iSft5. w ^«BE*ffitt^ * y * * -e ft ft *> ft $ . * * 

U t^^Pi^i 1 0 bTvTto I l*5ctt^I2*^t^7i/^^tt, VSWI 

TCHTl*#*ibft4ti!), r^OSfilEEVXC I ^J>5 ^4 V^^i^^fc bf 
«A^4^bft5. WE«*:feJ:tfRteaftfc^-#{§*d a t a_b0>W#ttl. 5 
/l/K0U^;VTifft5 o :ii&«*UNMOS h?>y^^T4, T5*ttfT6Sr8 
Sdt, jbK^fy^-^ I 3«ri|UT ( ^ tt 9 1 . 5#/whco«jB«flES:fflv>T) h 7 ^ 
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v^^T7tIftt5 0 HI 0 bli, WE4«p-t*htf, F 7 H 4 ^ it/T 5 

3 0 WE^^^fciitf, -f I 1 X Xf I 2w^fJii^o-CJii, d 5 L 

-CUfffc*^-^*? y ft (c d - Kti, 
[ 0 0 7 3 ] 

0J»P v^i/^lHlK 2 3 a ft J TAG/<^ 2 5 ( gl 3 fc t> « + ) rt> ffi # * £ » 5 • JTA 
G * 2 5 I* . tt & « K tii s V<Dm&<Ditl?><DmWtS J %, fefctfK?*--**3<fctf 

7 F^/<^^tf 9 :0O^7xOttI EEE 1 5 3 2 J TAGffitefcWtti-* 

0 2 3i»JTA6/^2 SKioTri't^itliSttC, ( * 2 

6) a* # £ £ * - K m S i\ 5 a* , :iiiti sc_program_secur i t y # io 

* *> tt » 5 o *t * * V 2 3 Its I EEE 1 5 3 2 *g & O I S C^P R OG R AMt3 itf I 
SC_READ-ft<fr«:/B^T\ ] T A G/^ 2 5 CSiiJ tl, feit) 5 ::*^ ( ft BE ff> fc 

* IC ) R ffi * tt 5 0 a|n^^23alt J T A G /< * 2 5 rt> 6 O 3 fc* y h 7 K U Mf 
f ADDRSf 3- KtSfcfeOf 3-^*^*, JTAG/^25|:i SC.PROG 
RAM^^^^m^tltlff^iii^Hn-y^ws^b [5 : 0] © H7 K »Si tlfc 
*|± It p-^<D/*/U £ 13 I SC.READ#^*.J T A G * 2 5ll:Sfc 
fthtfttttiaftlftr s e 1 [5 : 0] <0?hTYl'*nfe£fttz.1fat\Z-^4<nm%Z&& 
t5 9 60(^6 4 Ify H7- KiDHlo^Rttltt, 6*^)|?lilIlRi r s e 1 [5:0 

1 ©Hl*K^-f«!)«*t:#t5:fcTHlTfc!), Z tl tt It tii ~<r A* <f"7 is 9 + 2 3 d 20 
^\ 64*(^)M8q [63 : 0] ±fc3iK§ftfc!7-K*B<d£«:3lfi::-i-. «&S 
«»*fcttRUliBK*o5%i*^*as--afc»«*ix5. (ffilRHiirt- h Sftft 
lttltf> ^WOp a r k_l o wflf 14, 6 4fi(0 h 7 Vv^^^ 2 3 e 55> 6 4|q [63 

[ 0 0 7 4 ] 

« * * U 2 3 # £ £ ^ - K X M t X V> tl tt , 6 4 tr y h 7 - K I* ft U & * * 2 3 b 

J TAG/^ 2 S^KHiStt, dr^ttttFPGA<P^3fB^8IB^b:M#So FPGAtt 
r(D#S£:£*-KU:*5^T, D E sat^fcftO 5 6 C y Hi LT 1^2^^? 2 3 b rt« 

* « T , ^7<^IJ 2 3 - Kfc *> til* . gg ft a - K fllMZ * * flS * iX T ^ T fc a 30 
-foRW-^y-K^y^HtTTtt-efc*, :htJ:oTRtttlJ, Ht # fb £ ft i£ ff t> K 

[ 0 0 7 5 ] 

ft # ft ^ & * * 2 3 brtCfjAitl, ^ * 2 5 frb<D$ltiiW)ftV$im£tl1t&. I S C _ 

PROGRAM SECUR I T Y^^5:ffl^T, I E E E 1 5 3 2 |tt^)-»tfc5 6 

4 V 1/ h&J*- f \? y h 0 K*mo & & Z k\Z £ <*X , S»P^^2 3«:g 
£*-Kfcft< 0 r <D£:fe-=*- Ktli, 5 7 * i? * ttft* *t*v* 0 

[ 0 0 7 6 ] 

El 1 1 f£ ^ i" J: $ |£ , # * # # I SC_PROGRAM_SECUR I TY#^£ffil^T 40 

45i ( "f ^ *> *> I SC__PROGRAM_SECUR I T Y ± » S U -< /MCI 

95t) vPj/^ 2 3 a WiOtlittfiOSr6o^!7- Kt^TH, -BlioS 1 !7 

-Kfo|^tp:tt\ t^to»S:}B*t5o :tiiiKT©7f y^i l o^^f 7 

^1 1 9i:±ot?fftbh5. 7^110f, 0 £ w d a ta [63 ; 0] /^CI 

$ s XT y 7 I 1 1 w s _ b [0] ft ^ Sr (SlO tt) Tt-hU Rl^ry/l 
1 2-1 1 7t\ w s _ b [0 : 0] *» ?> w- s _ b [5 : 0] *T'0«#* — ®(Co§l 
ofoJRtti:^ h * - ^ L , r^&^ry^l 1 8 T'Sittftlif ^X^$4^- K 
|:A!), Ml:^f 7^1 1 9 T* w d a ta [63 : 0] H10«S:*ttt5 o ^ 
fc % 5/*75/:/S:h,5**y 2 3*#&±*--Kfc:ft<*>&i$>aK*f4* ft 5> 50 
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;* * 2 3 brtoHt^troM^SrSliBit. 
[0 0 7 7 ] 

m t * Ji 2 3 A* 3fc £ * - K £5 « *P D & y * 2 3 a tt /< * 2 

y 2 3 # £ £ * - KTftff LtV^CttSt. :ofitii*Si*- K fc W tfe *> « 4: » 
*J* o y * 2 9»4Rtf«r«*>*y 1 2 *» b ^ !)7t5, i" 5>* # 2 3 b fzfBjft 

£ ft , A»o«l>=e!) 2 3*5$^*- KKfcott, l£ 4Mb & ft T ^ ^ tr >> h * h y - A 

[ 0 0 7 8 ] 

filCO B - K , £»0>lt 4|| 10 

- -f Hi 8 «• <7> $ HB * *P 5 d t ifi X S * ^ $ - K £ P L D & S 5' M I- , fg # ® £ 
PLDFMfcP-Ki-SiB'Ktffc*. El 3 K 1" Si M "C 14 , «tf*JTAG#-h20$riI 
D X b - K^ilS. 
[ 0 0 7 9 ] 

:»«Sffl»8HT, ItfJIIir© J TAG#-h20tICtP-KSJl5, JTA 
G7P ? 7 K W » "P K «f ■!§•«£ o - Kt5: i # ^ $J & ft $ „ H^fEtS-t-Sfc* 

©RAM#*$4*- Ktfcfttf, ^-f lirtvC)5tt«Sii!e7^t^?r^ l, N «■ # 

- KfcfB*»ft*£, «*KtH1-;ii:M:-CS*v*. S 6> K , * > * !J * 

ar ± * - Kef tt, ^^y^^^k^B-fe^srWM-rsiaKiisstt^* 

ft$tl4^*£ft£. (ttictt C*H 1 5 Tf, r. <*>*8«B£frft 9 * <£> & Ji$S « * * f . ) 
[ 0 0 8 0 ] 

xiisoroi^fflv^f^^ ^> h!)-Ai±*f if iwiil^TstfftJtv, ft 
K & * <!; L T # £ ft 5 B£ ^ <fc £ ft fc tf y h * hy-A#2#I©««:JIJ^-rWt*lt*fl:a 

T £ K l£ # {fc £ ft 5 . dOHSfcllSP#^$^t:lfs'h^hy-Att, fcttliPLD 

[ 0 0 8 1] 

w ft 5> & £ ( jS» <T> M If X ) ii m ft /8 ^ X , I*ft4*vfelfy hAhy-At 

p LDicSi^nT^tnf, n# # fl: $ ft tr y M h y ~ A f4 Pf ft * ft X ^ * «5 # © 
+ k v> < oco.«..*r.ffl..v.>.5 ^ § fr om TP t if aw&.w.T: K.w* t 5 . 5. 

fc**«T*tt:3:*#teJ:Stfy h * h y-A©»gg*s^^t/i«J#5*^ * ft tt: # » # ** 
-^filtlo©«H:»»1-5ftrrj--CJ;v^*>f>-(?iS>5. Itl ft x. t , *«J, * ffl 

, jfctt«t-©»ifJ!>5«»t*tc:it>fc4. ;HT, BCPLD«s»4oti 

JCT-D^y^Stit, (H/iofctaH-TfllfiKSft?)) lift o fcMfcfrft 5 £ £ rijfe 

*««1tlt So £ 5 LTIS l ©RW-#ttlS 2 ©KH-fcov^T. P5*w»fH-#W t P 
LDt ( * * o fc t # ic ) JiaJ<itHTfc*i&ft^:ii!*)9»5. 

[ 0 0 8 2] 

03lr#ILt, i*Pi?y# 2 9 11 i 1 ©isX n y ^ 1 4 <D miC fet® <D a i? -y ? % % 
tr . H l © » Jt tt . «*7?t^<-h2lJ:oe}rF^MI-Att7-K, - H JSfc 01 
•i?tt3 2tj/ h !7 - Ki LTSfcilS.. :tv5>7 - K©H, ii flit tt K y h * h y - A <£> 
iOft*fctt*0>ifi<U:a>$<^<-3a»©!7-KW:, fc i: x. fc* y h*h!>-A©*3-,-*J8 
f - * o ^ x <r> m ih r KU'*fcir©^s'^W**:£tf. h * h y . - a ■? 

« * A tt . h y-A^HftftStltV^A^j^lCOV^Oi/Tv *5 <fc If y 
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[ 6* 0 8 3 ] 

m » -e /< v * r v ? £ ft s > * » 

2 3 K SB t§ £ ft 3 fl (4 s F PGA^«m^* s ^S^fc«tf(CJ4m?l!l^J:oTiii^ 
[ 0 0 8 4 ] 

?T^tii, Aft: tt , P LDOll«liS|tP LD©4^Lfcf-??rft#t5: 
£ ;J5 @ W T* & ft , PLDrt07!)^7D^f'<tl:VSWI TCHlffi^lg^IK 
W(t?>tv5PLD48lit5Ii^T?t5. £ £> K > PLD«0«Sigj»rl#fc.PLD©«l$ 
SrifftSrtt^fclWT'fotHi^ «*^*!) 1 2 (03) liftSWC V S W I T C H 

#<co««im;>3#&g£fcS. 
1 0 0 8 5 ] 

Ell2f4m?lil^M^'f->'5 : -2 2»1f)g^^-r < , r © 31 ft #J T- (3 . VBATTI/^V?!- 
BK3 1 C i -5 T , PLDiiStitlSitJ'ilKco^^ofcf JI2rlV^r 

•C *> -5 . -Hi^fllltl^'f 2 2141^3. 6#*Ftf)VCC iSffiSriSiKi: 
T? * , VCC Iii|!)l!i;/i'F*il:|*>5i:tM7J^§ltfc5. « Jfi « BE tt 1 . 0 # 
A- h rt> ?j 3 . 6#/uKPWJ"Cfc*M#?>o 
[ 0 0 8 6 ] 

1*11^^ yf 2 2l44fi«ttl7j«Pf t*/H7V^^^P0~P 3 Jr^tf. 
y^^fPOjoitfP 1 12 - if {£ # V *5 J: t>* * 7 K ft t) , h y y i> * 9 P 2 *5 <fc Xf P 3 
!§J « T' £> 5 <, r CO ® gg «: > VCCH5,J;OtVBATTASffiIl:g!a$^TL*?fo?>^5 
pj ffitt 4r El ® S * . #*c0«ipf£o# l<It> ft <2fi(0h7^^ h7^ 
'^i'POttSt/'ft-K' (Ki"f vtl«tro p -ni^) r ft t*~h 9 > 5? 

^^*$^7-cfo5^»tfciaT-±*'iRi^mgK«re^1-5*s-t4x?J J *>So :o± 5 ft * «E co fl£ 
ft £ K <* io fc ^y>^^ p l a* ifi ft £ ft , ■£ co 8 ;& li co K U"f yeittSliSfc* 

. *£/-r*-K<De*iaT:fri»it?©**ris-e*>s. waotttt** h ? fs>* * p 2 ** 

.fctfPSIdfclStfS,, L fc tf* o T > ISiSVB ATT^bVCC I ^, * fc 1 4 V C C I A» 
bVBATT'N6It5^1ttll4v\ -|'y/<-?3 3*5j:tf3 4fiVSWI TCHW 
d>P>m73Sr#^P>tt-5fc«>, VCCHJSt^t&otttCi^LtV^, l>7>^^^ 
P 4 ttlltfc* vcojgfetS§t?fc 13 % 3<*IS«:ii&1-£o IS i: A/ co P# RSJ v h 

7 v S> * * P 4 J; 0 mm * ft 5 :ti p> « ifi «: « «E * 91 ii * -f » ii^h9^v ? ^^P4ic 
t> o T ft BE £0 W T tt ft „ 
[ 0 0 8 7 ] 

Hil 3ttVBATTM^->7 Mil K 3 l<O-2?JS0lJ£7j*f o if OUTt»tt5W*t 
ffi »4 (1* I N*5it)«I NBti <9 ftij #P £ ft & . r ft P> <f -S§- 14 -f V - ? 3 3 iS «fc V 3 4 
«fc *» 4 fifc $ ft , Cftfe^f y/<-#ttVSWITCH;-Ki>bSd»*I*ff***. L 
fc # o T\ VSWITCHJSVBATTIUORft^S**, « f I i ^ 1 N B © 
$ij-#ttmflEVBATTKS>9.tt#lifttt*ft6. L L , HVSWI TCH^V 
CC Iia^Wft^nSS^, INfc'iffI NB«9*>-*(4VCC I CD ® EE l"< A fc 
6;tC45, I N*!VCC I *>o I N B^gftJ ftt^5S^, h 7 y v> * ? 

4 5J4*-VT , fc"9, h 7 > X * 4 6 l$* 7 X- h Z „ P f 1- ^ h 7 M 3 

h J* o - V h 0 > h7yv s x^43tt*ye*!l > ;HT-fy^-*47»A^S:VB 
ATTtti. F7>'v'A^4 8roai^tStVBATTl;fo5, SWil 2^tfLT 
, Y 7 W * 9 P Ocoy - ht'WtEl/^yl/VBATTIi h 7 > * * P 0 £ iE tC ;t 7 (£ 

[ 0 0 8 8 ] 
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Bl4ttVCCl!*HiEI&8 2*fl*i-. VCCI&ffi(Hl8S3 2!± > «|V SW I T CHT© 

2 <DZ<D%1&mtt*'R&HZ-m%lZt£i1t 5 <@ <£» V'*- 9 Wt. I 1 ?> I 5 f fo 5 <, * ^ 
S'^l'iJ'SffiOfW^PttiK-fi-'^-^ifcl 1 T?tf * frft 5'. hJ^iJ^^ 5 2*iit/5 3 

lOLJ^HE, AIMICO. 7~0. 8 MCji'tSST'^yKlft ?>ft^. VCC 
I s/f-Vi/^g< v -ff(0®Ei:It5it-»? !/ h ? v S?* # 5 

l»4 0lfrli©i£ttfl5 4:iie>*.&. h9^^^*6 1#*^»C*5i:, h7>^^52 
© y - * ( ± © *& ) ttVCCItftS, Nf t^wH>7Vv > ^?5 ^ f4 

•9**10. 7~0. 8*^ KOLSlvgiflEif t5i 5 , h?ys?^? 5 2C»LT8V» h 
5y^xn Ltcof-^X^^^s,, - MlfcW X' h 7 ^ i? * 9 5 3©ffi/*$fct:{4i/i 

8 X'h %<D\Z.M L , hy^v ; ^^5 2(D*i/S$lt{4 3/ 2-T?fc5„ L ^ o T h 7 V v> 

* 5 3 »4 , h 7 V * 9 5 2 ri* * > K ft 5 3; T W - * I 2 © A* c - C f 5 |c f 
^ ft <^ . -HJfiWTlHlKlltt, VCC I ^ll 1 , 0#/Wh(Cfc-5t#|C^y^<-^^I 
2©AA4''W(c:t5, Lfc#oT-f:'^-*5 4©iti#te<3-fc:&5. 'fy^-^ti 

fciO ! 57tt7|;L > b 7 > V X 9 5 5 & I,, / -KNSfcVCCICL, h 9 

yi?^^ 5 8*tvKL, d ft 14 y - K N 4 * 51 Jb tf , :Ht, h ? y V x fi 5 6 & * 
y tc ft 5 SEE * ±# $ -fr , VCC I © /h £ ft IE » # / - KN 3t©tE%9J«i5r 
l» <* „ ^^/<-^59ioj:0!60ttffiE-efcl9, tti^ff-^usebatt&itfuseb 
a t t b©J; Oi^x^vJ^^fct, L, £ ft IC <fc 9 m 1 2 © « ftl 111 * l' y 2 2 ri* V B 
ATT*^VCCIi:§)ii3 5:i5r?|g:t ( V B A T T ' ft Qr&mfflt S b 9 > V * 

9 6 I & m ^ 9 $ >(0 b 7 y V * 9 X fo <0 * VCC I Ifi ft < -< > '< — * 6 0 b fcfcl 2> 
ffl#«rtfcb*ftv^#l!:u s e b a t t b»«r«*3lfcP--K:-r5. 

[ 0 0 8 9 ] 

*#aitfcPLD*£tf»fi0»A#fc*Uffl^*T»4^* 

PLD«r«riii-5©^fflv>fe<x.fcS9:W-«:ft»#*»*nSc:t«:85Cfc<«)» ^ < ort»©jiAD© 

[ 0 0 9 0 ] 

JW © Jft » fc fit $ i: . PLDSrSl3iA/fdiX^'7 i AO|g^«r{rg|*SPLDrt(CD-KStt, d 

3fc^#f4@tcfaii£ftfcffi£ft£;:if4T-#ft^o l fc ifi o t » Bf % it £ ft x ^ ft ^ K 
tt«ttl*fctt:=»fcr--Sft»fttr , >. r©^^ttilfiHt5fc»l-v^<o*>©^f y/iJi fe 

ft 5. 

[ 0 0 9 1 ] 

KfS# ( & £ A, at ) 

- * « 1? , PLDO*«BS?y^ 2 9Ktt«±ttl!:Ht5 2o©7?* r ^*5. - £ 

# o T «B S ft ft ft tf ft & ft V* - i: * * +. JT.AGnS*y*13 (S3) «u sc 
_PROGRAM_SECUR I TY^^t'Si^- K41Rt5t, W®vi> 'v 9 2 3 
a (110a) (C&.5secure_key7'7^ : ^-feyh$ft?>. If? MhD-^rt 
©IM7*-*rt*l**flS*ft-C^ at PLDrtfcn-KSftfctfy h * hU- 
Ai5*lt^5»^, i*Di?5'? 2 9 ( El * •£ T ) l^5s e c u r e_d e s i g n 
7 7^ty h c? ft 5 „ ^fft4>075/#«K*t? Hsifti t * y ? 
yT*ft»***ftfc«t|-*Jft<Sft5. secure_key*5* r # (ISC_PR 
OGRAM S ECUR ITY^^CJ; 9) !> * y h & ft S i: , f 

[ 0 0 9 2 ] 

Ell 5 14, ©tf^ y Tm«iSrtTft 5 s e c u r e_d e s i gn7y^ 

# * y hStlSt, WiffimntetkM S ItAi. r © # fl8 J4 , s e c u r e_d e s i g 
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n^/OSi^-K^^Si^-K'-OSftirlStS, K W- 5fc £ (s e c u r e - 
de s i gn) *-K**«ttrai89#««*tt*«Slfc«*5. «ft#-l4C8fc 
. «fil$«J4tttsS2K:A | !>, T'-nWMDi 2rti:->7ht5fci!)«)f-?->7 
hui?^?rt!)ty h £ ft , ;p otiS^H t'-y Hcoi^Tco^-^lfcl-^TKOSr 

h 3 ft 6 . £ » Ifc * , r f -<?->7hu-v 5 ^^«J:«0«, 7 Ku^}§t^fc7 
fo^^^ytfi/hrtfrgiA^tt?), ft IB Q 1 "C , 7KU^SSt'<j7L'-Ai!tt'i>5 

UB*«tt«tl6S 3 KS?5. SSQ 1 T\ 7 K l/^tSSt^S 7 I'- A ? 4 ^ : i i'f 
Sftit, 7 , ot^li»Tti*^tyil^!'7SJl5, 10 
[ 0 0 9 3 ] 

m%&®%\c x %t ? bi&m-t z> k bztc&m-eh z> <, m <o a - k « , 

&5'*^A#ft*«*fc£oT*llflWI&fcfc*1Wlcf?fcfcft*. B » # tt IS © M IS f > 

* $ ft 5 W » ^^4ffl!ro7 7 i'As^Si* - Fi;fStti5w 1 :<o$4i75/ 
tt * fc » « * bf y h * b !> - A o - K *5 J: « * S ft $ W t> # 2c £ * - K K {ft fc ft 5 ft 

^-c <fi>m& f y r $ ft , $ <b ten i 5 <Dftmmwiv>WiftfrMitiztiz> a Littf o xm& ? 20 

I 0 0 9 4 ] 

^<oi>©FPGAIiFPGA«>?)©ty F X H) - A© !) - 5- L t$J 0 , - 

© & ^ - If f± £ ^ ^ * ^ L 7c 9 . JfcliFPGA^(07!J y ^7 B y 

ttlft #SrA^-C# 5, y - \t ,< v ? fiffsffi £ft&<^l® 9 , tfyMM 

- A Sr y - K^y ? t StTSK i oT, «£ # fls $ ft T ^ * V f 5/ h * h y - A # fij ® i: & 
5 * ?&§g£ftTL* 5 » ft # *> 5 . 

1 0 0 9 5 ] 

ilt CO & fcfc 5^^:14 tt, H*fc*tltRtt#FPGAKD-K*il*«flC!l-K/<y^ 30 
**Jhi-5wi:T?]iffcS*t«. - X Ml 0>J t? !) - K y * . « fc * fc £ ± £ ft $ » 
-g-|CC0^»±$ft§ o 
[ 0 0 9 6 ] 

- Jt IK t*J T?m ft a 'J y 9 2 9tt»T02o©*# # fflo-CV* - h* y ? *Vi± 
■f * . •*-**>*>, (1) (H3:}3J:tflBlO«:#IS) JbWft^ttttfBIlK: 
iot, t*S4* - KC*Sii#*Sftr^S. *i <fc t7 (2) lfyh*l*!>— A*** 
fftSntV^:tS;/Tt«l^try h * I- y-Aftco*'*^- h'Ci^o^y^ 2 9 ^ JC 
SLfe;ii!fci, co2oco&#T?&5. Lfc#toT> & # S£ :£ $ ft TV , 

K" y h * h y - A as St # ft $ ft T v * v « . !) - K >< y * l*V? W & ft# 5 . J3'J co * Jfe 09 40 
-c HU ISS^ttlciot, y - K '< y * # «p isr * ft # 5 *> if 5 a* a* « ft S ft 5 . 

[ 0 0 9 7 ] 

ffi ft a i? *, 9 2 9 14, U- KAy ?*sfif4i3il5tj)^5r iSr^t^y^Sr^J' ^ * h 
y-A^r-SK^t, t«7U-A7 K U * Ui'X^tCfelS^ftfc^ U- A T k u * £ & 
1 0 7 Jb {C <9 s :»7l/-i7Kl'XB7 KU^fa-^l 1 OIUoTf a - K^ft 
X /< ^ i 0 9 to r Kw^m*Sftfc«SrS^-fS. &tc, ^ i 0 8±col7 - K $ 'f * — 7 
/KS ■§■ T -y- - h$ft, :ott*(t/U 1 0 9<OS^^ftfc!7 - F«^7t- h L , w 5 
Lt> a*?*ftfc7-K«U:J:9rKi'^fll2e$ftfc^*y-fe/V'tt, •?:<0fit*n*c07'- 
^^102±(C^< (ntt7f-Aftf fcO, I*P^y?29rtKEtSH5) . 
»^n^yn 9li«l 0 4iTD-Kfif *7t- h I, f-?C07l/-A& (32 ^HC 50 
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) f-#'/7hH>A#10lrtlCBrKt«. frizmf&v i? V 9 2 9 1 0 5 ±V's 
7 Mf £ 7 1>- - h L > f-f *S7 YVV** 1 0 1 # 3 2 tfy h7-K©7 f -7©7U 
-AJ^U 1 0 3iT?7 k-Af-^ttl* l'-^^^ (B4di#l) ~- , $ h K % Z h 
|*rn^#-F 2 1 ( 13 3 ) ±t?tbTV><tryh^h!)-A^.^7h-t-2>ri:Sr9l«g 

1 0 0 9 8 ] 

\z y v * y y-Atett*aJs%sti-c^5»^>, *(jpi>^ 2 9 nftn? ? ? y y t 

TCil^ipt. "ft <b 7 9 ^jJS-fe y Y £ft, Ao/^ 2 6±©3f^tttSifll^Ki 9*S 
ft5J:3fc«l.* j ey2 3i4*££*--KICfcfttf, #& fifc n ^ y 7 2 9 fit , $ 1 0 8 ± © 7 - 
K/^^-7VMf#£#?&ttlCtft*>, 4>o|l 0 4 # * 1 0 5 i; © n - K *J * f 7 h 10 

K /< y 7 £ B6 <' . U a» U H ^ * y 2 3 ffi g ± * - K ft tt ft fi . l9!i+J!i 5 B§'^"{li$ftTV' i '5 
d» i L, ft ft ^ JC t d» t> <b T , y - K y 7 # W £ ft , H**JiVf/<y!/-i*^«i4* 

o 

( 0 0 9 9 ] 

tt#ttB«fi&***i J; Vt ©Kit 

^ < o © F P G AliF P G AC0toft#3ftmi&$:¥f--tfr. t ft « , S'J <S © 09 *ft 7 K W * 43 

LTV^ 5„ S*#ttRtt*»4tt*&LTl!m*»#«lc»#lritl.» 7* a y 7 R 
AMSfctt7!) y 7* 7 p y 7° © f*i S hClSRIIIL*:!) , *fcfiKfr©fRW-fc: 20 

SfeSir^VgVSrigjDLT, Rttfcfc5©tefflV>e>ft»*W«*ttW-*-c:&*s*>0»*. 
ft t *.ff?fc*#fi, HF*<bSftTV^ft^l8W--e«>oT 4 *©»i-©i «H4 w fHfc; $ ft 
tm:o^-C©flHSfc»#tti1-:: *f ftiHTV^^RIHc J; ot»»»K P L 

Di:ffiSt5: i # £> 0 # 5 . r©«fc5fthP-f©*JI§RfH*S'J©e'y H * hD-Af 
PLDrt(co-K$ftfct), 4 tt BE# © St #-fk $ ft ft f y h x Y V - Alcm Sibtlft <0 
•f 5 . fc £ * « F P G A © 7* o y * R A M K n - K $ ft # *«« K * 5 w * # # 
»#©g5^Tfcftii, M-f ©*SSH-tt7 0 5-?R AM»7 KkX^ICTISL, 7* 
D^RAMf-^IJr^'^-^Cf^KlSfcfcOB^yH^^^J. 
[0100] 

r © J: 5 ft*<fc«r»*. <5 r i: *BS CfcO, tc © ft It # Bt $ ft 5 * £ , * £ 30 
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